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TITLE OF THE INVENTION 

REFRIGERATOR AND COOLING SYSTEM THEREFOR 
CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean Application No. 2003-3375, filed January 
17, 2003, in the Korean Intellectual Property Office, the disclosure of which is incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates, in general, to a refrigerator and a cooling system. More 
particularly, the present invention relates to a refrigerant pipe which connects an evaporator to a 
: compressor of the cooling system. 

2. Description of the Related Art 

[0003] As is well known to those skilled in the art, a cooling system circulates a refrigerant in 
an air conditioner or a refrigerator, and air is cooled by the refrigerant circulation cycle. The 
cooling system includes a refrigerant circulation unit and peripheral units. 

[0004] The refrigerant circulation unit includes a compressor, a condenser, a pressure 
reducing unit, an evaporator, and a refrigerant pipe. In this case, the compressor functions to 
compress a refrigerant. The condenser condenses the compressed refrigerant, which is fed 
from the compressor. The pressure reducing unit reduces pressure of the condensed 
refrigerant after it leaves the condenser. The evaporator then evaporates the pressure-reduced 
refrigerant fed from the pressure reducing unit, thus absorbing heat from air in a space around 
the evaporator, which cools the air in that space. The refrigerant pipe connects the above- 
mentioned components to each other, thus providing a refrigerant path. In this case, the 
condenser and the evaporator serve as a heat exchanger. The refrigerant pipe comprises a 
copper pipe which has excellent corrosion-resistance and workability. 

' [0005] The cooling system also has peripheral units, including a condenser-side motored fan, 
• an evaporator-side motored fan, and others. The condenser-side fan circulates air around the 
condenser to perform a heat exchange process. The evaporator-side fan circulates air around 
the evaporator to perform a heat exchange process. The condenser-side fan motor and the 
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evaporator-side fan motor drive the condenser-side fan and the evaporator-side fan, 
respectively. The evaporator and the evaporator-side motored fan function to cool air around 
the evaporator, and they are hereinafter collectively referred to as a cooling set. 

[0006] However, when a peripheral unit, such as a fan and/or a fan motor, breaks down, one 
or more of the components constituting the refrigerant circulation unit must be moved so as to 
replace or repair the malfunctioning peripheral unit. For example, when the motor for rotating 
the fan to circulate air in the evaporator malfunctions, it is necessary to move the evaporator by 
a predetermined distance so as to replace or repair the motor. In this case, after removing the 
evaporator from the refrigerant circulation unit in order to service the motor, the refrigerant is 
wholly removed from the refrigerant circulation unit. Then, the refrigerant is refilled into the 
refrigerant circulation unit after the assembly is completed, thus making the repair work 
complicated to perform, and causing a waste of the refrigerant. Therefore, it is desirable that, 
instead of removing the evaporator from the circulation unit, the evaporator is only moved by a 
predetermined distance without moving other components of the refrigerant circulation unit. 
However, such a method is problematic in that the greatest care of an operator is required, and 
the refrigerant pipe comprising a copper pipe may be bent or broken due to carelessness, in 
which case more involved maintenance may be required. Particularly, when the evaporator and 
the evaporator-side motored fan are assembled into a cooling set of a single structure and it is 
necessary to move the evaporator to replace or repair the peripheral unit, the above-mentioned 
problems occur more frequently . 

SUMMARY OF THE INVENTION 

[0007] Accordingly, it is an aspect of the present invention to provide a refrigerant pipe which 
connects an evaporator to a compressor and is designed to be flexible and have a force of 
restoration, thus preventing the refrigerant pipe from being damaged even when the refrigerant 
pipe is bent. 

[0008] Additional aspects and advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0009] The foregoing and/or other aspects of the present invention are achieved by providing 
a refrigerator, including a cabinet, a machine room, a cooling compartment, a compressor, a 
cooling set, and a flexible refrigerant pipe. The cabinet has an inner casing to define an inner 
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surface of the refrigerator and an outer casing to define an outer surface of the refrigerator. The 
machine room is defined by the outer casing in such a way as to be provided outside the outer 
casing. The cooling compartment is defined by the inner casing. The compressor is installed at 
a predetermined position of the machine room. The cooling set is installed at a predetermined 
position of the cooling compartment, and has an evaporator. The flexible refrigerant pipe 
connects the compressor to the evaporator. 

[0010] Also, the refrigerant pipe may be able to resume a former shape. 

[0011] Also, the cooling set may include a fan and a fan motor, and elements of the cooling 
set may be assembled into a single structure. 

[0012] Also, upper surfaces of the inner and outer casings may have a same stepped 
structure, and the machine room is provided in a space which is defined above a lower portion 
of the stepped structure of the outer casing, and the cooling set is provided in a space which is 
defined under an upper portion of the stepped structure of the inner casing. The cooling set 
also includes an evaporator fan and an evaporator fan motor. In this case, the evaporator fan 
and fan motor are provided above the evaporator, and the elements of the cooling set are 
assembled into a single structure. The cooling set also includes a cover to cover a bottom of 
the evaporator, and the elements of the cooling set are assembled into a single structure. The 
cover also has circulation holes to circulate cool air. The stepped structure is designed such 
that its lower portion is defined at a front portion of the refrigerator, and its upper portion is 
defined at a rear portion of the refrigerator. 

[0013] Also, the cooling compartment may include a pipe cover to cover the refrigerant pipe. 
The pipe cover may have circulation holes to circulate cool air. 

[0014] Also, the refrigerant pipe may have a bellows pipe structure. 

[0015] The foregoing and other/or aspects of the present invention are also achieved by 
providing a refrigerator, including a cabinet, a machine room defined outside the cabinet, a 
cooling compartment defined in the cabinet, a compressor installed at a predetermined position 
of the machine room, an evaporator installed at a predetermined position of the cooling 
compartment, an evaporator's peripheral unit including an evaporator fan and an evaporator fan 
motor, and a flexible refrigerant pipe connecting the compressor to the evaporator. 
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[0016] Further, the foregoing and/or other aspects of the present invention are also achieved 
by providing a cooling system, including a compressor, a condenser, a pressure reducing unit, 
an evaporator's peripheral unit, an evaporator, and a flexible refrigerant pipe. The compressor 
compresses a refrigerant to increase pressure of the refrigerant. The condenser condenses the 
compressed refrigerant fed from the compressor. The pressure reducing unit reduces pressure 
of the condensed refrigerant fed from the condenser. The evaporator's peripheral unit includes 
an evaporator fan and an evaporator fan motor. The evaporator absorbs heat from 
surroundings by evaporation of the pressure-reduced refrigerant fed from the pressure reducing 
unit. The flexible refrigerant pipe connects the compressor to the evaporator. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] These and/or other aspects and advantages of the invention will become apparent 
and more readily appreciated from the following description of the preferred embodiments, 
taken in conjunction with the accompanying drawings of which: 

FIG. 1 is a schematic view of a cooling system, according to an embodiment of the 
present invention; 

FIG. 2 is a sectional view illustrating a part of a refrigerator fabricated by the use of the 
cooling system, according to an embodiment of the present invention; and 

FIG. 3 is a perspective view of a refrigerant pipe which is applied to the cooling system 
and the refrigerator illustrated in FIGS. 1 and 2, respectively. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0018] Reference will now be made in detail to the present preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings, wherein like 
reference numerals refer to the like elements throughout. The embodiments are described 
below in order to explain the present invention by referring to the figures. 

[0019] According to an embodiment of the present invention, a bellows pipe, which is flexible 
and has a force of restoration, is used as a refrigerant pipe 15. 

[0020] According to an embodiment of the present invention, a cooling system 100 includes a 
condenser-side motored fan 102 and an evaporator-side motored fan 103, in addition to a 
refrigerant circulation unit 101 . The condenser-side motored fan 102 circulates air around a 
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condenser 12 to perform a heat exchange process. The evaporator-side motored fan 103 
circulates air around an evaporator 14 to perform a heat exchange process. Although not 
shown in FIG. 1 in detail, according to an embodiment of the present invention, when it is 
required to replace or repair the evaporator-side motored fan 103, it is necessary to move the 
evaporator 14 by a predetermined distance. Further, according to another embodiment of the 
present invention, the evaporator 14 and the evaporator-side motored fan 103 may be 
assembled into a cooling set of a single structure. 

[0021] FIG. 2 is a sectional view of a refrigerator 200, which is fabricated by the use of the 
cooling system 100 of FIG. 1 , according to an embodiment of the present invention. 

[0022] Referring to FIG. 2, according to an embodiment of the present invention, the 
refrigerator 200 includes a cabinet 201 which has an inner casing 201a and an outer casing 
201b. The inner casing 201a defines an inner surface of the refrigerator 200, and the outer 
casing 201 b defines an outer surface of the refrigerator 200. Upper surfaces of the inner and 
outer casings 201a and 201b have the same stepped structure. A machine room 202 is 
provided in a space which is defined above a lower portion of the stepped structure of the outer 
casing 201 b in such a way as to be positioned outside the cabinet 201 . A cooling compartment 
204 is defined by the inner casing 201a in such a way as to be positioned in the cabinet 201 . A 
door 203 is mounted to a front of the refrigerator 200 to open or close the cooling compartment 
204. A compressor 11 is installed at a predetermined position of the machine room 202. A 
cooling set 205 is provided in a space which is defined under an upper portion of the stepped 
structure of the inner casing 201a in such a way as to be positioned in the cooling compartment 
204. The cooling set 205 includes the evaporator 14 and the evaporator-side motored fan 103. 
A refrigerant pipe 15 passes through the inner and outer casings 201a and 201b to connect the 
compressor 11 to the evaporator 14. The refrigerant pipe 15 has a bellows pipe structure which 
is flexible and has a force of restoration, so the refrigerant pipe 15 is not damaged even when it 
is bent. Further, the refrigerator 200 has a pipe cover 21 to cover the refrigerant pipe 15, thus 
providing a good appearance to the interior of the refrigerator 200. The pipe cover 21 is 
provided with a plurality of cool air circulation holes 21a to define a cool air path. As illustrated 
in FIG. 2, the stepped structure is designed such that its lower portion is defined at a front 
portion of the refrigerator 200, and its upper portion is defined at a rear portion of the refrigerator 
200. 
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[0023] Further, as illustrated in FIG. 2, the evaporator-side motored fan 1 03 is provided 
above the evaporator 14. A cover 22 is provided to cover the bottom of the evaporator 14, thus 
providing a good appearance to the interior of the refrigerator 200. A plurality of cool air 
circulation holes 22a are formed on the cover 22. The evaporator 14, the evaporator-side 
motored fan 103, and the cover 22 may be assembled into the cooling set 205 of a single 
structure in order to enhance assembling efficiency of the refrigerator 200. According to an 
embodiment of the present invention, a cooling set which is constructed to have a single 
integrated structure is used. Additionally, the cooling set 205 may be provided with several 
sensors for electrically controlling the cooling set 205 and other devices. 

[0024] When the evaporator-side motored fan 103, the sensors, or other devices which 
constitute the cooling set 205 must be replaced or repaired due to their malfunction, a user 
disassembles the pipe cover 21 and moves the cooling set 205 by a predetermined distance in 
a direction as shown by the bold arrow of FIG. 2. In this case, since the refrigerant pipe 15 
connecting the compressor 11 to the evaporator 14 is flexible, it is possible to easily change the 
position of the cooling set 205 without the necessity of removing the evaporator 14 from the 
refrigerant circulation unit 101. Although not shown in FIGS. 1 and 2, a pipe connecting the 
pressure reducing unit 13 to the evaporator 14 may be thin and wound with a spring. Thus, 
although the pipe is bent or folded when the cooling set 205 is moved, the pipe is not damaged. 

[0025] In FIG. 2, the reference numeral 206 denotes a drain pipe through which water is 
discharged from the evaporator 14. 

[0026] FIG. 3 illustrates the refrigerant pipe 15, which is a characteristic of the present 
invention. The refrigerant pipe 15 connecting the evaporator 14 to the compressor 11 has a 
flexible bellows pipe structure. As illustrated in FIG. 3, the refrigerant pipe 15 is provided at its 
opposite ends with connecting parts 15a and 15b which are connected to the evaporator 14 and 
the compressor 11, respectively. Further, the refrigerant pipe 15 is provided with a flexible part 
15c, so it is possible to bend the refrigerant pipe 15, as shown by the solid line and the dotted 
line of FIG. 3, without damaging the refrigerant pipe 15. 

[0027] As is apparent from the above description, the present invention allows a cooling set, 
including an evaporator, to be easily mounted to, and removed from, a cooling compartment, 
and prevents a refrigerant pipe from being damaged, thus enhancing work efficiency. 
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[0028] The present invention may be applied to a case where a cooling set does not have a 
single structure, such as where an evaporator is installed to be moved to allow a malfunctioning 
peripheral unit, including an evaporator-side motored fan, to be replaced or repaired without 
being limited to the embodiments illustrated in FIGS. 1 and 2. That is, the refrigerator shown in 
FIG. 2 is only an example where the evaporator is installed in such a way as to be able to be 
moved by a predetermined distance to repair or replace the evaporator's peripheral unit. 
Further, the present invention is not restricted to a case where the cooling set has a single 
structure, it could be used where only the evaporator must be moved to repair or replace an 
evaporator's peripheral unit. According to the present invention, the refrigerant pipe connecting 
the evaporator to the compressor is flexible and has a force of restoration, so the refrigerant 
pipe is not damaged when it is bent by an external force, thus accomplishing the aspects and 
effect of the present invention in the case where an external force is applied to the refrigerant 
pipe, such as when it is required to move the evaporator or the compressor. Therefore, a main 
feature of the present invention is to design the refrigerant pipe connecting the evaporator to the 
compressor such that it is flexible and has a force of restoration. 

[0029] Although a few embodiments of the present invention have been shown and 
described, it would be appreciated by those skilled in the art that changes may be made in this 
embodiment without departing from the principles and spirit of the invention, the scope of which 
is defined in the claims and their equivalents. 
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